Dose-dependent differential response of mammalian cells to cytoplasmic stress is mediated through the heme-regulated eIF2α kinase.
The heme-regulated inhibitor (HRI), a regulator of translation initiation, is known to be activated and upregulated, and it acts as either a cytoprotective player promoting cell survival or as an inducer of apoptosis during stress. However, the exact role of HRI in these two responses has not been elucidated. In the present investigation, using human cell lines, we attempted to unravel the molecular mechanism(s) of HRI-mediated differential response and the involved signaling pathways. While during low dose (5 μM) lead acetate treatment, cells did not show any diminished cell survival, significant level of apoptosis was observed at high dose (100 μM) lead acetate. Based on the results of an interactome analysis, we determined the interaction of HRI with PI-3-Kca, only at a low dose stress, which is followed by phosphorylation and activation of its downstream target, AKT. Interestingly, such an interaction and AKT activation was not observed at a high dose stress. On the other hand, an increased level of APAF-1 and activation of caspases were observed. These results indicate a critical role of HRI in cell survival during low dose stress, and in apoptosis at high dose stress. Furthermore, HRI knockdown cells are sensitized even to 5 μM lead treatment leading to caspase activation and apoptosis. Our results taken together thus elucidate for the first time the molecular mechanism and the involved signaling pathways for dose-dependent differential response of mammalian cells to lead exposure. These findings thus suggest the possibility of using HRI downregulation as a therapeutic strategy to sensitize cancer cells subjected to apoptogenic drugs.